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Chapter 18: Cross Sections

Overview

Proposed Cross Sections are used to determine the limits of
construction, earthwork, construction staking reports, and 3D modeling.
It is very important that they are drawn consistently and to the standards
outlined in this chapter. Federal Lands Highway (FLH) has developed a
new generation of criteria files know as the X30 criteria files. With the
development of the X30 criteria, creating the proposed cross sections
no longer requires the traditional input files and exception data files.
With the X30 criteria files, proposed cross sections are created through
the Project Manager using the Typical Section Generator. Proper setup
and use of the Project Manager is crucial in using the Typical Section
Generator to create the proposed cross sections.

Federal Lands Highway have developed 6 Typical Sections for the use
of developing cross sections. The 6 Typical Sections are Divided New
Pavement, Existing Features, Existing and Proposed Right of Way,
Rehabilitation Typical Section (3R), Undivided New Pavement and
Cross Section Labeling.

5'9 Typical Sections

NEW PAVEMENT TYPICAL SECTION

1. SHOULDER WIDENING 8. PARAFPET WALL

2. CURB AND GUTTER 9 FILL WAL
J. JERSEY BARRIER 17 SUBEX EXCAVATION
4. ROCK BENCHING i1, SIDEWALK
5. WIDENING LINES 12, GUARDRAI
6. MSE WAL 13. PLAN VIEW SIOPE CONTROL
7. CUT WALL 4. GABRION FACE MSE WALL

Description Tomol Job Mumber: 123

. emplate
E:;ﬂss r';l:;:lulj'::ement Template Dezsigned to'work with: 1 Shape Cluster
Euist. and Prop. Right of '/ ay | Diescription

Rehabilitation Typical Section
Undivided Mew Pavemnent Range
Cross Section Labeling Apph to Whole Chain ™ |

_DF | _DE |
Kl S J [Selet.
Apply

Figure 18-1. FLH Typical Sections

There are many optional features available with the Typical Sections.
To use the optional features, Typical Sections looks for elements drawn
in plan view that were drawn using Design and Computation Manager
and Place Influence to act as a "horizontal" reference lines. Sometimes
these elements drawn in plan view represent the exact offset for the
corresponding cell to be placed in the cross section file and other times
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these elements simply act as an "on/off switch" giving instructions to the
criteria.

Prior to running proposed cross sections, the Project Manager need to
be setup as outlined in Chapter 13 of the Geopak 2004 - X30 CADD
Standards Manual.

& Road Project: FHWA. prj E|E|®
File Remember Options
working Directory: o \r'our_Project B oadwaysDesign Wser Jefim Job B 10 ]
 m— Fluns Select | Define | Port Views |

Working lignment MAIN cer Fine or Viewar

Exizting

Ground Draw Eattern E sisting Ground Exizting Ground | Wertical

Crozs Sections Profile | Alignment

Coordinate

Geometry

Calculate Superelevation Propozed a0
Superelevation Shapes Cross Sections | Models

Harizontal -

Alignment

Flan Yiew Earilimi Cro;shSetctmn

Dezign (2=
Plan Wiew Tabular
Quantities Summarnes
Plan & Prafile Limitz of Fieports & X5
Shests Cotstruction Guantities

Figure 18-2: Project Manager Workflow Dialog

Once the working alignment has been selected and defined, Proposed
Cross Sections can be run through the Project Manager Workflow
Dialog Box. Follow Workflow 1 below to setup the Working Alignment
Definition. An example Working Alignment called MAIN will be used to
outline the Workflows in this Chapter.

Workflow 1: Working Alignment Definition

1. Select Define button from the Project Manager Workflow Dialog as
shown below.

& Road Project: FHWA. prj

File Remember Options
Working Directory:  c:\Y'our_Project'Roadway\D esign

zer: John Job #1071 i

Port Wigwer

I working Alignment Influence Runs

Select
‘Working Alignment MAIN ﬂ

Figure 18-3: Define Working Alignment

2. The Working Alignment Definition Dialog Box for the Chain MAIN
will appear. In the Plan View category select the proposed design
file and select the Geopak alignment chain.
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F= Working Alignment Definition: MAIN

Design File: | C:hvour_Project\Rc File

F'attrn T — Select
S Chair: | balM ElEC
Profile Yiew Begin Station: 10+00.00
Location
Crozs Section Yiew End Statior:  115+65.87

Esizting Ground
Propozed Finish Grade
DThd

ﬂ Cancel

Figure 18-4: Plan View Definition

3. Inthe Pattern category populate the dialog By Station or By Design
File. Use named levels P_GPK Pattern 01 to P_GPK Pattern_10
to place pattern lines in a design file. Horizontal Scale and Vertical
Scale should be setto 1.

> Working Alignment Definition: MA[N

: By Station
Flar Wisw | » ByD E:E:il_."g File
|7
Shapes Hor. Scale |1 Yer, Scale |1
Prafile View Design File: [ C:\rour_ProjectsRc File
Location
Crogzz Section View [+ Lv Mames: |P_GPk_Pattern_01 ﬂ
Esizting Ground n l— J
Fropogzed Finish Grade
DT [+ Colars: | ByLewvel ﬂ Match
W Stes: [Bylevel | Display
[+ Weights: | ByLewvel ﬂ Fioset
ok, Cancel W Topes: [3-4 E
Placement; | ——

Figure 18-5: Pattern Definition

4. Inthe Shapes category populate the dialog By Search Criteria as
shown below. Using the Search Criteria mode instead of the All in
DGN mode will process the proposed cross sections faster. When
drawing superelevation shapes, make sure to define your level
symbology, use named level P_RDW_Super_Shapes to draw
superelevation shapes in the Shapes dgn file.

For CFL projects, Superelevation Files (preference files, e files and
length files) are accessible from the
V8 RESOURCE\X_30\Standards\Bin\English or Metric Directory.

STANDARDS FOR USE WITH X30 CRITERIA
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F Working Alignment Definition: MAIN

Flan Yiew F By Eiear'*h Criteria
Pattern All ln DGH - i
File:
v— - — | Project\Ac J
Profile Yigw W Ly Mames |P_RDW_Super_Sh ﬂ
Location
Crozs Section View r J
E sizting Ground
Proposzed Finizh Grade 4 Colars: | 1.6 ﬂ
tatch
DTH [v Styles: [0 ﬂ ﬁ
Dizpl
W Weights |1 ﬂ ﬂ

M M v Tuypes: |-|4—E m

Figure 18-6: Shapes Definition

5. Inthe Profile View and Location category populate the dialogs
defining your design profile file, existing profile and proposed
profiles. Profile Location can be populated by selecting the
Identify Cell button and selecting the profile cell. Profile View and
Location are not required to be populated to run proposed cross
sections.

6. Inthe Cross Section View category populate the dialogs defining
your XS DGN file.

& Working Alignment Definition: MAIN E]|§| X
Flan Yiew #5 DGM File: | c:vvour_ProjecthRo File
Pattemn
Shapes
Profile Wiew Chain: MAIM
Location
cion Wiew Begin Statior:  10+0000 R 1
Exizting Ground .
P[DpDSEd Finizh Grade End Station:  115+50.00 A 1
DT

ﬂ Cancel

Figure 18-7: Cross Section Definition
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7. In the Existing Ground category populate the dialogs defining the
parameters of your existing ground as shown below.

=y Working Alignment Definition: MAIN

Plan Wiew
Pattem W  LvMames: |#_E_Ground_#5 g
Shapes r ,—
Profile View J
Location W Colors: | BuLewel ﬂ
Crogs Section Yiew ™ Styles: [Bylevel ﬂ b atch
Exigting Ground .  —
Propozed Finizh Grade o ‘wieights: | Bylevel ﬂ Dizplay
DTM ¥ Types: [34 | Resst
Flacement, | ————

M Cancel

Figure 18-8: Existing Ground Definition

8. The Proposed Finished Grade and DTM categories should be
completed, but they are not required to be populated to run
Proposed Cross Sections. Once all the categories in the dialog box
are completed, Select OK to save and close the Working Alignment
Definition for the working alignment (example: MAIN).

Once the working alignment definitions are set for a working alignment,
Proposed Cross Sections can be selected from the Project Manager
Dialog Box. Workflow 2 will outline the steps required to process the
Proposed Cross Sections.
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Workflow 2: Proposed Cross Sections

1. Select Proposed Cross Sections button from the Project Manager
Workflow Dialog Box.

& Road Project: FHWA. prj

File Remember Options
Working Directory:  o:hr'owr_ProjectRoadwayiDezign T Job i 1M _
W waorking dlignment Influence Runs = | - — |
t t

Working Alignment MAIN cer Fine ort iewer

Existing

Ground Draw Pattem Exizting Ground Exizting Ground | Wertical

Crozs Sectionz Profile | Alignment

Coordinate

Geometmy

Calculate Superelevation Fropozed i
Superelevation Shapez Cross Sections Models

Horizantal

Alignment

Plan Yiew E aithwwark Cm;is etctlon

Design eels
Plan Yiew Tabular
Quantities Surmmaries
Flan & Profile Limits of Reports & =5
Sheets Caonstruction Quantities

Figure 18-9: Accessing Proposed Cross Sections

2. The following dialog will be activated, since no run exist for the
example Select New to create a Run.

Run

Time

04/06/2006 031718

Copy...
Madify. ..

Delete

Diezcription
Untitled

ak. | Cancel |

Figure 18-10: Create a New Run

3. Create a New Run by entering the run name and description and
select OK.
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& New Run Name X
Run Mame: | MAIN

Descriptiort [Propozed Mainline

ak I Cancel |

Figure 18-11: New Run

4. From the Select Run dialog, select the newly created run MAIN and
select OK.

Run

MHame Time

04,/10/2008 15:12:00
Untitled 04/06/2005 031718

Description

Proposed Mainline

1] | Caticel |

Figure 18-12: Select New Run

5. Selecting a Run will access the Proposed Cross Section Dialog.

s Proposed Cross Sections - MAIN E|§|@

Files

w5 DGM File ||
Pattern

E wigting Grovund
Shapes

Shape Clusterz
Define DGM Y anables
Define Yanables

Plat Parameters j

Figure 18-13: Proposed Cross Sections Dialog

The Proposed Cross Section run shown in this workflow will be for an
Undivided New Pavement Typical Section.
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The proposed Cross section run holds the same
information as the old Proposed Cross Section Input File
and Exception Data File combined.

6. Select the XS DGN File from the Proposed Cross Section dialog.
Note that the dialog box is already filled in by the Working
Alignment definition.

=y Proposed Cross Sections - MAIN

Files

#5 DG File
Pattern

E mizting Ground
Shapes

Shape Clusters
Define DG Var
Define Y ariables
Plat Parameters

iahbles

—1 3 DGN File ||::'\"r’c-ur_F'rDiect'xHDadwa Files
Tolerance | 0.010000

z

Figure 18-14: Selecting XS DGN File

The tolerance should always be set to 0.01 for English
projects and 0.003 for Metric projects. The tolerance
setting is very important and the proposed cross section
will not process without setting this value.

7. Select the Pattern and toggle on Use Working Alignment Definition.

F= Proposed Cross Sections - MAIN

o]

Files

S OGN File - W illze wiorking Alignment D efinition;

Exizting Ground g

Shapes

Shape Clusters 4

Define DGM W ariablez

Define Wariables |

Plaot Parameters -
[¥  LvMames: P _GPE_Patterm_01 il
[ Lv Mumbers: il
[ Colors:  Bylewvel il
i Styles: BylLewvel il
¥ ‘weights: Buylevel il
[ Types: 24 il

Figure 18-15 Selecting Pattern
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8. Select the Existing Ground and toggle on Use Working Alignment

Definition.

& Proposed Cross Sections - MAIN E]|E|@
Files
S [IGM File - W Use Working Alignment D efinition;
Fattern
E izting Ground | J
Shapes
Shape Clusters }
Defing DEN Yarisbles [¥  LwMames: ¥_E_Ground_ xS il
Define ' ariables [ Ly Numbers: —_
Flot Parameters ﬂ o Colors:  Bylevel

[+ Styles:  Bylewel
[  ‘wWeights: BuylLevel
[+ Topes:  3-4

Figure 18-16 Selecting Existing Ground

9. Select the Shapes and toggle on Use Working Alignment

Definition.
= Proposed Cross Sections - MAIN Qlil@
Files
5 DIGM File - ¥ iLse Working Aligrment D efirition
Pattern
E xizting Ground

S hapes

Shape Cluzsters
Define DGEM Yanables
Define W anablez

Plot Parameters j

Figure 18-17: Selecting Shapes

The Working Alignment Definition toggle can be used for Pattern,
Existing Ground and Shapes; these were previously defined for this
working alignment. Shapes can be selected using Working Alignment
definition, All in DGN, By Search Criteria, or in Shapeless Mode.
Proposed Cross Sections should be run in shapeless mode for Existing
Features, Existing and Proposed Right of Way, and Cross Section
Labeling Typical Sections.
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10. Select Shape Clusters from the Proposed Cross Section dialog.
The following dialog box will appear. Select Scan.

& Proposed Cross Sections - MAIN E|E|®
Files
25 DG File —] |Ehain Tie/PGL Prafils
Fattern Q
Ewisting Ground
Shapes
Shape Clusters
Define DGN Y ariables . .
S Chain Tie | [0.00000 Prof |
Flat Parameters j Add | A adify | Delete | Up |

Side Slope Condition

Criteria File

M arne Description |

Figure 18-18: Selecting Shape Clusters

11. Selecting Scan button will access the List of Clusters dialog box
as shown below. Select the shape cluster and close the dialog

box.
& List of Clusters E|§|®

Chain Tie/PGL Prafile:

PRMAIN

Cloze

Figure 18-19: List of Clusters

12. Select the add button from the main shape cluster dialog box to
add the shape cluster to the list box as shown.

7y Proposed Cross Sections - MAIN E|§|®

Files
- Chain Tie/PGL Profile

<5 DGM File -

Pattemn MAIN 0.000000 FRMAIN

E wizting Ground

Shapez

Shape Clusters

Define DGM Yariables . .

5
Diefifg Yafiables Chair | kAIM Tie [0.00000 Prof [PRKAIN can
Plot Parameters | [Ed] _Modiy | Dekte | _Up | _Down |
oo by
Figure 18-20: Add List of Clusters
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7y Proposed Cross Sections - MAIN

Chapter 18 — Cross Sections

Files

5 DIGMN File
Pattern
Ewizting Ground
Shapes

Shape Clusters

Define W ariables

Chain Tie/PGL Profile

Define DGN Variables Chain [MAIN  Tie | [0.00000 Prof [FRM&I  Sean

Plaot Parameters j Add | h adify | Delete | Up | Diawmn |

PRIAIN pical
ick.

Figure 18-21: Select Typical Section

If the proposed cross section need to be processed for a station range,
select By Station Range and then define begin and end stations.

= Typical Sections

NEW PAVEMENT TYPICAL SECTION

1. SHOULDER WIDENING
2. CLRB AND GUTTER

3. JERSEY BARRIER

4. ROCK BENCHING

8 PARAFPET WALL

9. FILL WALL

10, SUBEX EXCAVATION
11, SIDEWALK

K] I i

5. WIDENING LINES 12, GUARDRAIL
&, MSE WALL 13. PLAN VIEW SLOPE CONTROL
7. CUT WALL 14, GABION FACE MSE WALL
Cel Description | Teml tJDb Number. 101
DN Pavt Divided New Pa.. | o ooe _ .
ExFeat Evisting Features Template Designed to Work with: 1 Shape Cluster
ROWw Euist. and Prop. R... Diemearl
Rehab Rehaiitation Typ.. | | [ Pesatrenl
Undivided Mew ... Fange
=5_Lab Crozz Section La...

Apply towhole Chain ¥

g | _DE]
r [Mam
Apply

Figure 18-22: Choose Typical Section
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- Select the Description button in the Typical Section dialog
l box to access the online help for the highlighted Typical
Section. Online help document provides detailed
drawings and information on how each of the Typical
Sections work.

The help files can also be accessed outside the Typical Sections Dialog
Box. For Consultants, Help documentations are available through the
V8_Resource.zip download on CFLHD Website. Help files (*.wri files)
are available in the V8_Resource\X_30\Typicals\ English or Metric
directory.

The Help documentations can be found on the CFLHD network at:
N:\Standards\V8_RESOURCE\X_30\Typicals\English or Metric
directory.

15. By selecting apply in the dialog box above, the criteria files
associated with the selected Typical Section is populated into the
main Proposed Cross Section dialog box.

& Proposed Cross Sections - MAIN

Files
S DGN File = Chain Tie/PGL Profile
Pattern
Ewistitig Ground
DI PIEL AT & 28 Chain [M&IN_ Tie | [O0000C Prof [FEMAT  Scan
Define Y ariables
Redsfinable Variables  w|  Add |  Modify | Delets |  Up | Down |
Side Slope Condition
LT
RT
D efine | kA iy | Delete | Up | Down |
Criteria File
N arne Description < |
shoulder. =30 Shoulder 1-13-2006.
glopesz,x30 Slopes 1-19-2006,
subesw. w30 SubEx 1-19-200E, -
Add | Delete | Up | Do |

Figure 18-23: Populated Shape Cluster

16. The Define DGN Variables should be left blank for Undivided New
Pavement Typical. This variable is used only with Automated
Cross Section Labeling Typical.

STANDARDS FOR USE WITH X30 CRITERIA
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17. Select Define Variables and edit Cross Section Dgn, Proposed Plan
Dgn and Geopak Lines Dgn values. Edit the default value of the
variable and select Modify to accept.

& Proposed Cross Sections - MAIN E]|E|E]
Files
S DGM Fils a| |Wariable Yalus -
Pattem PROJECT UNITS E OR b E
E izting Ground CROSS SECTION DiGM
Shapes PROPOSED PLAN DGH plan.dgn
Shape Clusters GEOFAK LINES DGM plan.dgn
Define DGM Variables TEXT SIZE 1.2 ~|

Redefinable Y ariables j Sulite u g

Wariable Mame :  CROSS SECTION DGN

HIC: vourProjectRoadwayhD esigntess 101 _APPT.dan

Add | I b odify I

Figure 18-24: Populated Shape Cluster

- If any of the dgn files are not in the working
z directory, the full file path must be specified. These
dgn files are used by criteria to search for plan view
elements.

18. Select Redefinable Variables as shown below. Select the Edit
button to modify each of the default variables and to set project
specific values.

% Pro posed Cross Sections - MAIN E”E'El
Files
5 [EH File - Y ariable -
Pattern d_DefinePavementlayers
E xizting Ground _d_FirstFullLengthLayer
Shapes _s PavementClozureOption
Shape Clusters _d_Surfacinglayer] Thickness
Define DGH YWanables _d_SurfacingLayer2Thickness
Define Wariables _d_SurfacingLayer3Thickness j

R edefinable ' anables

R edefine -
IS =

/ Mumber of lavers of pavement that are to be cloged  */
/ off wertically and not daylighted to shoulder i
/M fare glope. Used only when guardrall or aggreqate */ ﬂ

Edit

Figure 18-25: Redefinable Variables
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Never remove the default syntax of “if (Sta>=0+00 R 1)
then” from beginning of each of the redefinable variable
statements. When editing the station ranges for the
redefinable variables, make sure { and } are placed after
every “if, then” statement. Station ranges should be
defined in the order of the baseline stationing. “and”,
“or” and “not” are all valid syntax to use when editing
redefinable variables.

N,

The changes made to the define variables and redefinable variables are
stored in the proposed cross section run, criteria is not being modified.
Every time a Typical Section is reapplied (shape clusters populated),
the proposed cross section run will be overwritten, therefore your define
variables and redefinable variables will go back to default. Prior to re-
applying a Typical Section, makes sure to create an input file by
selecting File>Export or make a copy of the pxsprj.inp file and save as a
different name. The backed up input file can be used to copy and paste
project specific values to your default proposed cross section run.

19. Select Plot Parameters and toggle off all the plot options as shown
below.

s Proposed Cross Sections - MAIN

Files
5 Lines
Exizting Ground ﬂ
Shapes
Shape Clusters Test

Define DGM Wariables

Define Y ariables [ Line Text Saivre
Drainage bl [ Baseline Mame Text Saie
Plot

[ Pavement Thickness |

[~ Fill Gaps Between Clusters

[ Transition D efinition 4

[ ilntersect between Clusters |

[ Process Clusters as Indicated

[ Remove Skewed Effect

[ Process Only Sechions ‘with Exizting Ground

Figure 18-26: Plot options

20. Select the drainage, this should be left blank. This will not apply to
the 6 Typical Sections. Once the run has been modified for the
working alignment, Select Files >Save Settings to save your run.
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& Proposed Cross Sections - MAIN |Z||E|E|

Files

#5 DGN File | ovour_Project\Roadwa Files
Taolerance | 0.010000

Define ¥ ariables
Redefinable Y ariables ﬂ

Figure 18-27: Save Settings

21. Select Files >Run to process your proposed cross sections.

& Proposed Cross Sections - MAIN |Z||§|fz|
Files
S #5 DGH File |c:Wu:uur_F'rDieu:t'\F|Dadwa Files

Tolerance | 0.010000

Expotk...

Define Y ariables
Fedefinable VW ariables ﬂ

Figure 18-28: Run Proposed Cross Section

22. The following Proposed Cross Section Run dialog box will appear.
Select the To Log File, change To Screen if no log file is desired.
Select the Apply Button to process the proposed cross sections to
your XSDGN file.

F=4 Proposed Cross Section
To Log File

i ToScreen ¥

[ Pause On Each Section

[ Criteria Wiewer Apply

Figure 18-29: Process Proposed Cross Section
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Cross Section Navigator

Now that you have completed the proposed cross section run, you will
want to view them. The cross section navigator is a tool that makes the
viewing of cross sections much easier. Two types of Cross Section
Navigators are available to review the cross sections. The Cross
Section Navigator and the Super Cross Section Navigator which allows
you to view your cross section based on your profile. The Super Cross
Section Navigator prevents drifting of the cross sections and provides
speed controlled cross section movie navigation. Workflow 3 and
Workflow 4 will outline the two Cross Section Navigators.

Workflow 3: Cross Section Navigator

1. Select Applications>GEOPAK ROAD>Cross Sections>Navigator, or
Select the Cross Section Navigator icon from the GEOPAK Road
toolbar.

A
2 4

|4
4 4

Bkt !ﬁ\

c~<'§ &

|Cr|:|ss Seckion Navigatnr|

)

-

-

R i)

-

b

Figure 18-30: Cross Section Navigator Icon

2. The Cross Section Navigator dialog shown will appear.

Cross Section Navigator - MAIM -Scale 1H: 1 ¥

HA=

any

- IS e e

Figure 18-31: Cross Section Navigator

=] =i 44

3. Navigator will automatically center the first cross section found,
using the station on the cross section cells.

4. Use the arrows 9 S H bbb to move up or down station
through the cross sections. You can also use the station pull
down menu to go to a specific cross section.

STANDARDS FOR USE WITH X30 CRITERIA
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Workflow 4: Super Cross Section Navigator

1. Select Applications>GEOPAK ROAD>Design & Computation
Manager, or Select the Design & Computation Manager icon from
the GEOPAK Road toolbar.

Figure 18-32: Design & Computation Manager Icon

2. In Design and Computation Manager Dialog box, select MVBA
Applications>Super Cross Section Navigator.

s Design and Computation Manager,
File Edit 3Settings Favorites Help

R _PIECE

@@ M:A\StandardsY'8_RESOURCEN-<_30M5tandard:\DDEBSAEnglishhWa_EMGLISH. ddb
£ CHAIMNS /PROFILES
[ MBS Applications
GPK MERGE [GPFE. Merging Ltility)
#5 Tapers [Crogs Section Tapenng Editor]
Curve "Widening [with tranzitions]
B Super Cr ection Mavigatar

Adhoc Repaort

CFL Subgrade Template Report
3 3PC
£ Pay_items
1 Define_dagn

Figure 18-33: Design & Computation Manager
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3. Double Click on Super Cross Section Navigator. The following
dialog box will appear.

Cross Section Movie E'

Job: (101 -

%S Chain: |MAIM |

W Profile |PRMAIN |

Station: | 10400.00 | B

|«| M| M »||
TR

Figure 18-34: Super Cross Section Navigator

Selecting the profile and toggling on the profile will allow you to view
cross section based on the profile, without drifting vertically. The speed
of the cross section movie can be controlled by adjusting the number “2”
shown above.

Related links: Setting up the Proposed Cross Section run for 5 typical
sections using Knucklehead’s Guide for GEOPAK Road 2004 Edition.

Existing Features

Right of Way
Rehabilitation (3R)

Undivided New Construction

Automated Cross Section Labeling
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http://www.wfl.fhwa.dot.gov/geopak/idiot2004/exist_typ.htm
http://www.wfl.fhwa.dot.gov/geopak/idiot2004/row_typ.htm
http://www.wfl.fhwa.dot.gov/geopak/idiot2004/rehab_typ.htm
http://www.wfl.fhwa.dot.gov/geopak/idiot2004/new_typ.htm
http://www.wfl.fhwa.dot.gov/geopak/idiot2004/auto_lab_typ.htm
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